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assumptions detailed in our report, the assessment has signalled a positive outcome. 

Please contact Shishir Saxena on 0401 100 768 or shissaxena@deloitte.com.au if you have any 
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Executive summary 

Context 

In April 2012, the Australian Government committed to the development of the Moorebank 

Intermodal Terminal (MIT) after reviewing the findings of a detailed business case for the 

facility at a site in Moorebank, in south-western Sydney. Moorebank Intermodal Company 

(MIC), a Government Business Enterprise (GBE) was set up to facilitate the development of 

the Project. 

The MIT project involves the development of intermodal freight terminal facilities linked to 

Port Botany and the interstate rail network, and includes associated commercial 

infrastructure (including warehousing), a rail spur connecting the Project Site to the 

Southern Sydney Freight Line (SSFL) and road entry and exit points from Moorebank 

Avenue. 

The key aims of the MIT are to increase Sydney’s rail freight mode share – including 

promoting the movement of container freight by rail between Port Botany and western 

Sydney – and to reduce road freight on Sydney’s congested road network. The MIT is 

centred on a precinct of Commonwealth-owned land previously occupied by the Department 

of Defence (Defence) and neighbouring privately owned land, and is adjacent to the SSFL, 

the East Hills Rail Line and the M5 Motorway. 

The terminal will have up to 850,000 square metres of warehousing where containers can 

be unpacked before delivery of their contents to their final destinations. A rail connection 

to the Southern Sydney Freight Line (SSFL) enters the precinct at its southern boundary. 

The IMEX facility will have a direct rail link to Port Botany. 

The MIT precinct will include 241 hectares of developable land and will have the potential 

to handle (i.e. demand in throughput): 

 1.05 million import–export (IMEX) TEU per annum when at full capacity in about 

2030; and 

 500,000 interstate TEU per annum when at full capacity in about 2041. 

This report has been prepared for MIC and presents the economic evaluation of building 

and operating the MIT. The purpose of the economic evaluation is to confirm the economic 

viability of the MIT through a cost benefit analysis.  The report was based on information 

provided by MIC and Parsons Brinckerhoff. It was not prepared with costings or any other 

information provided by the future operator.  Furthermore, this report does not consider 

the financial viability of any part of the terminal for an operator. 

Methodology 

The evaluation was conducted using a cost-benefit analysis (CBA) framework that applies 

a discounted cash flow technique to assess the future net benefit flows of a project option 

against a pre-defined base case. 

Two project options were defined for this report, including a project case option, under 

which, the Moorebank project proceeds as planned, while the base case reflects a business-

as-usual scenario where no investment in a new intermodal terminal at Moorebank is made. 

The evaluation assesses the incremental (or additional) benefits and costs of the project 

option compared to the base case to evaluate whether the option’s incremental benefits 

exceed its incremental costs. 
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The evaluation was conducted in accordance with national and state-level economic 

frameworks. 

Costs 

Total capital costs are expected to be nearly $2 billion (in FY 2017 prices).  

The largest capital cost component is the construction of the warehousing estimated at $1 

billion (i.e. 52% of total cost). The construction cost of the IMEX terminal accounts for a 

further $269 million (i.e. 14% of the total) whilst the interstate terminal capital cost is 

estimated at $144 million (7% of the total). Land costs and other capital expenditure are 

estimated at $532 million (27%). 

The lifecycle operating and maintenance costs in turn are expected to be $1.1 billion over 

the 30-year evaluation period (in FY 2017 prices). 

Demand forecasts 

The provision of increased intermodal terminal capacity in Sydney and promotion of the 

movement of container freight by rail between Port Botany and western Sydney will result 

in changes to the mode split between road and rail freight. A move from the base case to 

the project case, i.e. MIT will result in a shift from road to rail freight transport.1 

Detailed demand analysis and forecasts of containerised IMEX and interstate markets 

prepared by Deloitte in June 2014 are used in the evaluation. Deloitte also estimated the 

share of cargoes transported by rail and road under both project options. 

Base case forecasts for the assessment were based on Deloitte Access Economics import– 

export (IMEX) container forecasts for Sydney until 2050. In addition, the analysis also 

considered the future growth in the interstate container market based on forecasts provided 

by ARTC which were adjusted based on Deloitte’s view of the likely future growth for rail in 

this market.2 

The time profile of throughput handled by the proposed IMEX and interstate terminals at 

the MIT (i.e., demand) and costs is shown in Figure 1. 

                                       
1 A number of planned investments in intermodal capacity were considered when estimating demand 
forecasts. Most of these planned investments have come to fruition as anticipated. However, two other 

investments have also been committed since: the Chullora Interstate Freight Terminal, whose capacity 
as at December 2016 exceeded that estimated in 2014 by 385,000 TEUs, and the new terminal 

announced at St Mary’s by Asciano with a planned capacity of 300,000 TEU. Given that these other 
projects may impact anticipated timing of demand at the MIT, a series of reduced demand scenarios at 

MIT were included as part of the scenario testing in Section 5 of this evaluation. 
 
2 Intrastate freight demand forecasts were not prepared, as a scoping study in 2011 concluded that 
concluded that containerised IMEX freight and interstate freight were the most feasible markets for a 

new intermodal terminal at Moorebank. A new terminal at Moorebank may well cater for a portion of 
the current intrastate freight task, however, benefits arising from this have not been captured in this 

economic evaluation. 
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Figure 1 Estimated Demand at MIT terminals and costs 

 
 

It should be noted that this evaluation has not captured the effects of WestConnex. This is 

because the project is still under construction. That said, sensitivity analysis on demand 

projections and improved road performance were conducted. 

Project benefits 

The following benefits were quantified in this economic evaluation: 

 Consumer surplus benefits, including 

– financial savings to freight customers due to price differentials between direct 

road services and rail intermodal services (i.e. lower transport costs); 

– Improved reliability and availability of rail service and improved service quality 

leading to increased consumer surplus; 

 Producer surplus benefits, measured by the operating surplus received by the 

Moorebank terminal operator for both IMEX and interstate freight; 

 Benefits to non-rail users (i.e. road users) and the community in general, due to 

decongestion on roads and the subsequent impact on avoided externalities, 

including reduced air and noise pollution, accidents and greenhouse gas emissions; 

 Residual value of assets, because the operational life of the terminal assets will be 

longer than the selected economic evaluation period of 30 years; and 

 Avoided road damage costs, as heavy vehicle use on road reduces. 

Benefit ramp-up periods, as summarised in Table 1, were used for the IMEX and interstate 

market assuming that demand will increase gradually after the MIT commences operation. 

Accordingly, 66.7% of the total estimated IMEX peak demand was assumed to be realised 

by 2019 (and therefore benefits related to this market), while interstate demand was 

anticipated to gradually increase from 33% of peak to 100% over 5 years.  
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Table 1 Benefit ramp up assumptions* 

 2019 2020 2021 2022 2023 2024 2025 2026 

IMEX 67% 100% 100% 100% 100% 100% 100% 100% 

Interstate n/a n/a 33% 33% 50% 67% 67% 100% 

*% of peak demand (and therefore benefits) 

 

Evaluation results 

The incremental net benefits (benefits less costs) of the project case were compared with 

the base case to conduct the evaluation using a real discount rate of 7% in accordance with 

NSW Treasury guidelines (NSW Treasury, 2007). All values were reflected in FY 2017 dollar 

price terms, and were assessed over a 30-year evaluation period. 

Results indicate that the project is economically justifiable with a benefit cost ratio (BCR) 

of 1.93 and a net present value (NPV) of $1.7 billion. 

Table 2 Evaluation results ($ million) 

 
Discounted present day 
value (at 7% discount rate) 

Undiscounted value 
aggregated over 30 years 

Costs   

Total capex $1,453 M $1,954 M 

Operating & maintenance $391 M $1,103 M 

Total costs $1,844 M $3,057 M 

   

Benefits   

Consumer surplus 
(attributable to): 

  

IMEX $2,553 M $8,124 M 

Interstate $470 M $1,468 M 

Producer surplus $65 M $208 M 

Benefits to non-users 
(attributable to): 

  

IMEX $72.5 M $235 M 

Interstate $198 M $544 M 

Residual value $122 M $991 M 

Avoided road damage costs $87 M $239 M 

Total benefits $3,567 M $11,811 M 

   

Evaluation results   

Net present value (NPV)  $1,723 M 

Benefit cost ratio (BCR)  1.93 

Nearly 73% of all project benefits are attributable to the IMEX terminal. This is because of 

the significant travel time savings and service quality improvements that IMEX users will 
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enjoy when the MIT IMEX terminal is operational. Nearly 17% of benefits are in turn 

attributable to interstate freight, with the remainder made up of producer surplus, avoided 

road damage costs and the residual values of assets. 

Cost savings for interstate cargos increase to begin with as trains utilise the terminal, but 

gradually decline after 2030 due to rail network capacity constraints on the SSFL. 

If land is excluded from the evaluation, the BCR is 2.21 and the NPV is $1,951 million. 

A series of sensitivity tests were conducted to examine the relative impact of a change in 

underlying assumptions, and growth in cost and benefit items. 

Among other scenarios, a ‘Worst Case’ scenario was modelled where total costs are 

assumed to be 30% higher than those assumed in core results, and at the same time, 

benefits are 30% lower. Additional scenarios accounted for potential changes in capital costs 

and lower than anticipated throughput and warehouse use at the MIT, giving regard to 

developments at Chullora and St Marys that may impact take-up rates at the MIT. Results 

from the sensitivity analysis indicate that the project is economically viable even after 

varying a number of underlying assumptions, including modelling for a few scenarios that 

entail a worse outcome than that modelled in the core scenario. 

Table 4-2 summarises the results for a range of sensitivity tests. Core scenario results are 

also shown by way of comparison. 

Figure 2 Sensitivity test results (Benefit cost ratios) 

 
 

Results of these sensitivity tests indicate the project is still able to deliver a positive net 

benefit return to society even when prevailing conditions are worse compared to those 

modelled under core baseline assumptions. 
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1 Introduction 
 
1.1 Background 

This report presents the economic evaluation of building and operating a new intermodal 

terminal at Moorebank, the Moorebank Intermodal Terminal (MIT). The purpose of the 

economic evaluation is to assess the economic benefits of the project to the broader 

community in order to determine the economic viability of the MIT.  This study has been 

undertaken to support the Commonwealth of Australia’s decision making process and 

underlying business case to proceed with the project, and the associated concept planning 

approval process.  This report does not assess the financial viability of the project for any 

potential operator of the terminal.  

The report has been based on information provided by MIC and Parsons Brinckerhoff.  It 

should be noted that it was not prepared using any costings or other information provided 

by the future operator. 

In April 2012, the Australian Government committed to the development of the Moorebank 

Intermodal Terminal (MIT) after reviewing the findings of a detailed business case for the 

facility at a site in Moorebank, in south-western Sydney. Moorebank Intermodal Company 

(MIC), a Government Business Enterprise (GBE) was set up to facilitate the development of 

the Project. 

The MIT project involves the development of intermodal freight terminal facilities linked to 

Port Botany and the interstate rail network, and includes associated commercial 

infrastructure (including warehousing), a rail spur connecting the Project Site to the 

Southern Sydney Freight Line (SSFL) and road entry and exit points from Moorebank 

Avenue. 

The key aims of the MIT are to increase Sydney’s rail freight mode share – including 

promoting the movement of container freight by rail between Port Botany and western 

Sydney – and to reduce road freight on Sydney’s congested road network. The MIT is 

centred on a precinct of Commonwealth-owned land previously occupied by the Department 

of Defence (Defence) and neighbouring privately owned land, and is adjacent to the SSFL, 

the East Hills Rail Line and the M5 Motorway. 

The MIT precinct will include 241 hectares of developable land and will have the potential 

to handle (i.e. demand in throughput): 

 1.05 million import-export (IMEX) TEU3 per annum when at full capacity in about 

2030; and 

 500,000 interstate TEU per annum when at full capacity in about 2041. 

The terminal will have up to 850,000 square metres of warehousing where containers can 

be unpacked before delivery to their final destinations. A rail connection to the Southern 

Sydney Freight Line (SSFL) enters the precinct at its southern boundary. The IMEX facility 

will have a direct rail link to Port Botany. 

This report builds on earlier work, including the Moorebank Intermodal Terminal Project 

Economic Evaluation of February 2012, conducted by Deloitte as part of the Moorebank 

                                       
3 TEU refers to ‘twenty-foot equivalent unit’, a standard unit based on an International Organisation for 

Standardisation (ISO) container of 20 feet length (6.10 m), used as a statistical measure of traffic 

flows or capacities. 
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Intermodal Terminal Project Detailed Business Case (Department of Finance and 

Deregulation). 

The economic evaluation presented in this report includes updates to the demand and cost 

profile of the project, as well as further sensitivities as requested by Infrastructure Australia 

relating to additional capital costs for network infrastructure improvements and changes to 

the potential timing and ramp-up of volume and warehousing development. 

1.2 Methodology 

The methodology adopted for the economic evaluation of the MIT was conducted in 

accordance with the following national and state-level economic frameworks: 

 NSW Treasury, Guidelines for Economic Appraisal, TP 07-5 (NSW Treasury, 2007); 

 Transport for NSW, Principles and Guidelines for Economic Appraisal of Transport 

Investment and Initiatives (Transport for NSW, 2015 update); 

 Infrastructure Australia, Guidelines for making submissions to Infrastructure 

Australia’s infrastructure planning process, through Infrastructure Australia’s 

Reform and Investment Framework (Infrastructure Australia, 2015); and 

 Department of Transport and Regional Services (DOTARS) (2009), AusLink 

Investment Program: National Projects - Notes on Administration, Canberra. 

In accordance with these guidelines, the evaluation was conducted using a cost-benefit 

analysis (CBA) framework that applies a discounted cash flow technique to assess the future 

net benefit flows of a project option against a pre-defined base case. The evaluation 

assesses the incremental (or additional) benefits and costs of the project option compared 

to the base case to evaluate whether the option’s incremental benefits exceed its 

incremental costs. 

The following steps were undertaken to conduct the economic evaluation using a CBA 

framework: 

 Defining the project options which form the basis of the economic evaluation 

(including the base case and the project option as previously defined); 

 Identifying the incremental costs and benefits that might be expected in moving 

from the base case to the project option; 

 Identifying and agreeing the core parameters of the evaluation (e.g. time scale, base 

year for prices to calculate present dollar values, discount rate); 

 Where possible, quantifying the incremental costs and benefits over the expected 

lifecycle and discounting future values to express them in current equivalent values 

using the chosen discount rate; 

 Generating performance measures of the CBA including the net present value (NPV), 

benefit cost ratio (BCR), internal rate of return (IRR), NPV per dollar of capital 

invested (NPV/I) and first year rate of return (FYRR) using discounted cash flow 

techniques over the evaluation period; and 

 Testing the sensitivity of these performance measures to changes in the underlying 
assumptions utilised. 

 

1.3 Evaluation parameters 

The aforementioned performance measures are defined as follows: 

 NPV is the difference between the discounted sum of incremental benefits and the 

incremental costs of the project option relative to the base case. A project option 

with an NPV greater than zero is generally considered viable, as it indicates that the 
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incremental benefits of the project would exceed its costs, when aggregated over the 

investment lifecycle. 

 BCR is the ratio between the discounted value of the incremental benefits and the 

incremental costs of the project option relative to the base case. A project option 

with a BCR of greater than one (1) is generally considered viable. 

 NPV/I represents the NPV per capital dollar invested. This enables the project option 

to be evaluated in a capital constrained environment. 

 IRR is the discount rate at which the NPV of a project equates to zero. A project 

option with an IRR greater than the selected discount rate is generally considered 

worthwhile. 

 FYRR is measured as the proportion of benefits achieved in the first full year of a 

project’s operation compared to the capital costs incurred to achieve these benefits. 

This parameter is generally used to determine the most economically efficient time 

to construct a project. The implementation of the scheme should be deferred until 

such time that the FYRR is greater than or equal to the discount rate. 

The key assumptions underpinning the economic evaluation are summarised in Table 1-1. 

Table 1-1 Key evaluation parameters 

Item Assumption 

Base year 
Financial year (FY) 2017 has been adopted as the base year for the 
economic evaluation. 

Real discount rate 

A 7% per annum real discount rate4 is applied in the evaluation to 
calculate present day discounted values of incremental costs and 
benefits. Sensitivity tests at discount rates of 4% and 10% have 
also been undertaken in accordance with NSW Treasury guidelines 
(NSW Treasury, 2007). 

Price year 
All costs and benefits in the evaluation are presented in FY 2017 
constant prices. 

Evaluation period 

An evaluation period of 30 years from the first year of operation of 
the import-export (IMEX) terminal in FY 2019 has been adopted. It 
is assumed that the interstate terminal will be operational by FY 
2021. 

Exclusions 
All prices exclude taxes and transfer payments (such as interest and 
capital charges), depreciation. 

Evaluation 
coverage 

The economic evaluation considers the project from a community 
perspective and considers costs and benefits that are both internal 
and external to the MIT operator encompassing government 
organisations, private sector enterprises, individuals and the 
environment. That is, a broader view of the society is taken rather 
than focusing on the infrastructure manager/operator alone. 

 
 

1.4 Options considered 

This economic evaluation compares the project option where the MIT development proceeds 

as planned (the ‘project case’) against a without project option (the ‘base case’). 

Under the project case, two intermodal terminals will be constructed at Moorebank: an IMEX 

facility with a direct rail link to Port Botany will be opened in FY 2019 and an interstate 

freight terminal will be operational from FY 2021. 

                                       
4 Discount rates’ are used to express costs and benefits that accrue at different times in the future as 

an equivalent amount in today’s dollars. A ‘real discount rate’ is applied to future costs and benefits 

that are expressed in real terms (that is, escalated over time excluding inflation). 
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To be economically worthwhile, the present day discounted value of the net benefits 

(present day discounted value of benefits minus costs) of the project case must exceed the 

present day discounted value of the net benefits of the base case. The specification of the 

base case is especially important in estimating project benefits as the impacts are estimated 

in incremental terms (i.e. selected option versus the base case). 

 

1.5 Related projects 

A number of major freight enhancement projects are underway or planned by the 

Commonwealth, the NSW Government and private sector entities. The impacts of these 

related projects will be common to the base case and the project case of this economic 

evaluation, as they are committed investments, and will proceed regardless of the decision 

on proceeding with the MIT. The current status of these projects are shown in Table 1-2. 

It appears that the operational start date and capacity of all of these projects as known in 

2014 when completing the demand modelling was realised within stipulated timeframes. 

The only exceptions are the Chullora Interstate Freight Terminal, whose capacity as at 

December 2016 exceeded that estimated in 2012 by 385,000 TEUs, and the new terminal 

announcement at St Marys by Asciano with a planned capacity of 300,000 TEU. 

Given that these other projects may impact the anticipated demand timing at the MIT a 

series of reduced demand scenario at MIT were included in this economic evaluation as part 

of the scenario testing in section 5. 

It should be noted that this evaluation has not captured the effects of WestConnex. This is 

because the project is still under construction. That said, sensitivity analysis on demand 

projections and improved road performance were conducted. The evaluation focuses on the 

agreed demand scenario as at 2014. 
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Table 1-2: Impact of other intermodal and port-projects on the economic evaluation 

Item Economic evaluation assumptions (February 2012 status) Project status in December 2016 

Southern Sydney 
Freight Line (SSFL) 

Australian Rail Track Corporation (ARTC) project to construct a 
dedicated freight rail line between Macarthur and Sefton Park 
Junction, operational by 2013. The SSFL will provide 24/7 dedicated 
freight rail capacity and segregates the freight and passenger 
network. 

The SSFL is operational (since 2013). 

Enfield Logistics 
Centre 

Sydney Ports Corporation (SPC) project for a new intermodal terminal 
with annual capacity of 300,000 Twenty-Foot Equivalent Units (TEU), 
operational by 2013. The opening of the Enfield MIT will increase 
current metropolitan intermodal capacity in Sydney from the 
estimated 370,000 TEU to 670,000 TEU. This assumes the continued 
operation of Macarthur Intermodal Shipping Terminal (MIST), 
Yennora and Villawood terminals. 

Enfield Logistics Centre major construction works were completed in 
December 2013 and rail freight operations officially commenced in May 
2016 (operated by Aurizon). Capacity at the terminal is still limited to 
300,000 TEU in line with the planning approval granted for the site. 

Port Botany 
Expansion 

SPC project to create five new shipping berths. To be operational by 
2012/13. 

Additional berths at Terminal 3 Sydney International Container 
Terminals Limited are now operational. 

Port Botany 
Terminal Upgrades 

Planned investment by SPC and existing stevedore companies in 
infrastructure and equipment to result in improved handling of 
container transport by rail. To be operational by 2012/13. Overall, 
Port Botany capacity increased from 3.2 million TEU per annum to 7.0 
million TEU per annum. 

Upgrades have occurred at the port and the capacity restriction placed 
on port throughput was removed prior to the long-term lease 
transaction finalised in 2013. 

Port Botany Rail 
Line Upgrade 

Port Botany Rail Line Upgrade Port Botany Rail Line Upgrade 

National Rail ARTC 
Freight Network 

The current committed investment plans are completed but no 
additional projects (not currently committed) are assumed. 

 

The Inland Rail project which encompasses the design and construction 
of a new rail connection between Melbourne and Brisbane via Wagga 
Wagga, Parkes, Moree and Toowoomba is planned to be constructed 
over a 10-year period. Construction activities are yet to commence. 

Chullora Interstate 
Freight Terminal 

In 2012, the interstate freight terminal operated with a fixed capacity 
of 350,000 TEU per annum.  

Asciano invested in two new rail mounted gantries at Chullora, doubling 
capacity to 600,000 TEU p.a. (interstate and IMEX) and have 
introduced new services to Port Botany for IMEX freight with a target 
total volume of 135,000 TEU p.a. Asciano have also announced a $100 
million development of a new 43 ha intermodal terminal at St Marys 
with capacity of 300,000 TEU p.a. 

Road and Rail 
Operational 
Efficiency 

Both modes continue to operate as usual, although for road transport, 
the unit operating costs have been assumed to increase over time as 
a result of increasing urban congestion.  

No change. 
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2 Project costs 
 
2.1 Introduction 

This section provides a summary of the capital and whole-of-life costs of the MIT used in 

the economic evaluation. Capital costs include the direct costs of constructing the 

Moorebank freight terminal such as land costs, remedial works, approvals, rail works, 

pavement, terminal buildings, structures and equipment. In addition, there are a number 

of indirect costs of designing and managing the construction of the terminal including cost 

of relocating Moorebank Avenue, planning costs and costs related to independent verifiers. 

Whole-of-life cost estimates for the project capture recurrent operating and maintenance 

costs of the terminals and associated landside and rail infrastructure, as well as the periodic 

asset renewal and upgrade costs. 

A number of assets have economic lives beyond the selected 30-year evaluation period. As 

a result, the residual value of assets is incorporated as a benefit in the last year of the 

appraisal period, when conducting the evaluation. 

 

2.2 Capital costs 

Total capital costs are expected to be nearly $2 billion (in 2017 prices).5 In discounted 

terms, using a 7% discount rate, they aggregate to $1.5 billion. All capital cost estimates 

are expressed in P50 values and are presented in Table 2-1. 

 
Table 2-1: Breakdown of capital cost by component and undiscounted ($ million, 2017 dollars) 

Item Capital cost ($m) 
Proportion of 
total cost (%) 

Warehousing $1010.3 M 52% 

IMEX terminal $268.6 M 14% 

Interstate terminal $143.9 M 7% 

Total construction costs $1422.7 M 73% 

MIC land contribution (net of remediation costs) $106.6 M 5% 

Sydney Intermodal Terminal Alliance (SIMTA) land 
contribution 

$121.8 M 6% 

Total land costs $228.4 M 12% 

Other costs (e.g., planning, remediation) $303.2 M 16% 

Total capital expenditure $1954.4 M 100% 

Source: Parsons Brinckerhoff 2014, and escalated to FY 2017 values by Deloitte using ABS data 

The largest capital cost component is the construction of the warehousing estimated at $1 

                                       
5 Capital cost estimates were provided by Parsons Brinckerhoff to the MIC in 2014 at which 
time the capital expenditures were expected to begin in FY 2015. For the purpose of this 
update, it was confirmed with MIC that construction activity will begin in FY 2017, and that 
the magnitude of costs should be adjusted for inflation. Consequently, Deloitte escalated 
the original cost estimates provided by Parsons Brinckerhoff to FY 2017 values using the 
Australian Bureau of Statistics (ABS) Producer Price Index (ABS, 2016), using an escalation 
factor of 2% for passing loops, Moorebank Avenue relocation costs, rail link and below rail 
interstate terminal capital costs, and escalation factor of 8% for all other capital costs over 
the three year period from 2014 to 2017 
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billion (i.e. 52% of total cost). The construction cost of the IMEX terminal accounts for a 

further $269 million (i.e. 14% of the total) and the interstate terminal is estimated at $144 

million (7% of the total). 

Capital costs also include the value of land required for control of the site, including $107 

million of land contributed by the Commonwealth. 

No cost allowances have been made for any potential upgrades to the broader supply chain 

transport network. The main justification for this is that the broader network already 

experiences congestion during peak periods and the addition of additional Moorebank heavy 

vehicle traffic would only contribute a relatively small increase to this overall demand. Any 

upgrades to the broader transport network would need to be considered in the light of more 

general traffic issues, and not purely based on commercial vehicle traffic, and more 

specifically Moorebank project impacts. 

Furthermore, the costs for re-locating Defence from the site have been excluded from the 

evaluation as it is assumed that the re-location project would be subject to its own Business 

Case. In addition, if these relocation costs were included, then the benefits of the move 

should also be included to ensure a balanced assessment. 

The assumed timing of expenditure of capital costs is summarised in Table 2-2. 

 

Table 2-2: Timing of capital cost by component ($ million, 2017 dollars) 

Item FY 2017 – FY 2022 FY 2023 – FY 2030 FY 2031 – FY 2048 

Warehousing $526.7 M $483.6 M $0.0 M 

IMEX terminal $146.7 M $83.5 M $38.4 M 

Interstate terminal $91.5 M $27.9 M $24.5 M 

Total construction 
costs 

$764.9 M $594.9 M $62.9 M 

MIC land 
contribution (net of 
remediation costs) 

$106.6 M $0.0 M $0.0 M 

Sydney Intermodal 
Terminal Alliance 
(SIMTA) land 
contribution 

$121.8 M $0.0 M $0.0 M 

Total land costs $228.4 M $0.0 M $0.0 M 

Other costs (e.g. 
planning, 
remediation) 

$223.5 M $76.5 M $3.2 M 

Total capital 
expenditure 
(capex) 

$1216.8 M $671.5 M $66.1 M 

 

The estimated undiscounted capital expenditure cash flow for the project is shown in Figure 

2-1. The majority of capital expenditures will be incurred in the initial years extending up 

to FY 2021, after which they will diminish notably. 
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Figure 2-1: Capital cost expenditure profile ($ million, 2017 dollars) 

 

Source: Parsons Brinckerhoff 2014, and escalated to FY 2017 values by Deloitte using ABS data 

 

2.3 Whole-of-life costs 

Whole-of-life operating and maintenance cost estimates were also prepared by Parsons 

Brinckerhoff reflecting P50 estimates in FY 2014 prices; they have been escalated to FY 

2017 values.6 

In discussions with MIC, it was noted that these expenditures will be incurred from the first 

year of operation of the Moorebank IMEX terminal in FY 2019. Table 2-3 shows the whole-

of-life costs over the project evaluation period. 

  

                                       
6 Deloitte sourced an escalation rate of 2.3% for FY 2015 and 2.2% for FY 2016 based on ABS (2016) Cat. 6345.0 Wage 

Price Index, Australia (total hourly rates of pay excluding bonuses; New South Wales; Private and Public; All industries). 

In addition, a growth rate of 2.26% for FY 2017 was assumed based on the average of the previous two years. 
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Table 2-3: Whole-of-life costs ($ million, 2017 real dollars) 

Year IMEX opex 
Interstate 
opex 

Maintenance 
costs 

Other 
costs* 

Total 

2019 $9.6 M $0.0 M $1.5 M $21.2 M $32.2 M 

2020 $10.4 M $0.0 M $1.5 M $7.1 M $19.0 M 

2021 $12.2 M $0.2 M $2.5 M $6.1 M $21.0 M 

2022 $13.9 M $4.8 M $2.5 M $5.1 M $26.3 M 

2023 $15.6 M $5.5 M $2.9 M $4.8 M $28.8 M 

2024 $17.2 M $6.1 M $2.5 M $4.0 M $29.8 M 

2025 $18.7 M $6.8 M $3.4 M $3.2 M $32.1 M 

2026 $20.2 M $7.4 M $3.4 M $3.0 M $33.9 M 

2027 $21.7 M $7.9 M $3.4 M $2.9 M $36.0 M 

2028 $23.2 M $8.0 M $3.5 M $2.8 M $37.6 M 

2029 $24.4 M $8.3 M $3.5 M $2.8 M $39.0 M 

2030 $24.4 M $8.5 M $3.6 M $2.7 M $39.2 M 

2031 $24.5 M $8.6 M $3.6 M $2.6 M $39.3 M 

2032 $24.5 M $8.8 M $3.6 M $2.6 M $39.5 M 

2033 $24.6 M $8.9 M $3.6 M $2.5 M $39.6 M 

2034 $24.6 M $9.2 M $3.6 M $2.4 M $39.8 M 

2035 $24.7 M $9.3 M $3.6 M $2.4 M $39.9 M 

2036 $24.7 M $9.5 M $3.6 M $2.3 M $40.1 M 

2037 $24.8 M $9.7 M $3.6 M $2.2 M $40.3 M 

2038 $24.8 M $9.9 M $3.6 M $2.2 M $40.5 M 

2039 $24.9 M $10.1M $3.6 M $2.1 M $40.6 M 

2040 $24.9 M $10.3 M $3.6 M $2.1 M $40.9 M 

2041 $24.9 M $10.5 M $3.6 M $2.0 M $41.0 M 

2042 $24.9 M $10.7 M $3.6 M $1.9 M $41.2 M 

2043 $24.9 M $10.7 M $3.6 M $1.9 M $41.2 M 

2044 $24.9 M $10.7 M $3.6 M $1.8 M $41.1 M 

2045 $24.9 M $10.7 M $3.6 M $1.8 M $41.1 M 

2046 $24.9 M $10.7 M $3.6 M $1.7 M $41.0 M 

2047 $24.9 M $10.7 M $3.6 M $1.7 M $41.0 M 

2048 $24.9 M $10.7 M $2.8 M $1.7 M $40.1 M 

Total $657.9 M $243.5 M $98.1 M $103.5 M $1,103.1 M 

Source: Parsons Brinckerhoff 2014, and escalated to FY 2017 values by Deloitte using ABS data 

Note: *Including transaction, head office and safety auditor costs. Auditor costs are construction activity costs 

associated with the remediation of the land for the terminals and warehousing. 

 

The undiscounted operating and maintenance costs aggregated over the 30-year evaluation 

period equate to nearly $1.1 billion, and to $391 million when discounted at 7% per annum. 
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2.4 Residual value 

Given that the economic life of most infrastructure components would extend much beyond 

the chosen 30-year evaluation horizon, a residual value has been estimated for these 

components and included as a benefit item in the last year of the evaluation period. This is 

in accordance with NSW Treasury and Transport for NSW Guidelines. 

For the purposes of the economic evaluation, it is assumed that built assets and transport 

infrastructure, including warehouses, the rail link, IMEX and interstate terminal below rail 

infrastructure, passing loops, Moorebank Avenue relocation and other capex related to 

warehousing and terminals have a 50-year economic life. A straight line depreciation 

method is used to estimate their residual life, with depreciation assumed to start from the 

first year that costs are incurred on each respective item. 

Capital cost expenditure incurred for land contribution and land remediation are assumed 

to have an infinite economic life. The residual values of assets with infinite economic lives 

are equal to the total capital costs incurred for these assets. 

No residual values were assumed for approval costs and IMEX and interstate terminal 

equipment. 

The total residual value of built assets and land is approximately $122 million (in discounted 

FY 2017 prices) which is attributed to the last year of the economic appraisal (Table 2-4). 

Table 2-4: Residual values ($ million, 2017 dollars) 

Item Value ($M) 

Total capital cost $1,954.4 M 

Total capital cost of assets that are 
considered for residual value calculations 

$1,692.7 M 

Residual value of these assets 
(undiscounted value) (year incurred) 

$990.6 M (2048) 

Residual value (discounted value) $121.6 M 

 

2.5 Key findings 

The capital costs used in the economic evaluation are estimated to be approximately: 

 $2 billion (FY 2017 prices) undiscounted and $1.5 billion (FY 2017 prices) in 

discounted terms; 

 Whole-of-life costs over the 30-year evaluation period are estimated to be 

approximately $1.1 billion (FY 2017 prices) undiscounted and $391 million (FY 2017 

prices) in discounted terms; and 

 The residual value of assets and land improvement costs are estimated to be $991 

million (FY 2017 prices) undiscounted and approximately $122 million (FY 2017 

prices) in discounted terms. 
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3 Project benefits 

 
3.1 Introduction 

The provision of increased intermodal terminal capacity in Sydney and promotion of the 

movement of container freight by rail between Port Botany and western Sydney will result 

in changes to the mode split between road and rail freight. A move from the base case to 

the project case, i.e. MIT will result in a shift from road to rail freight transport 

Detailed demand analysis and forecasts of containerised IMEX and interstate markets were 

first prepared by Deloitte in February 20127 and subsequently updated in December 20138 

and June 20149. The base case forecasts for the assessment were based on Deloitte Access 

Economics import – export (IMEX) container forecasts for Sydney until 2050. In addition, 

the analysis also considered the future growth in the interstate container market based on 

forecasts provided by ARTC which were adjusted based on Deloitte’s view of the likely future 

growth for rail in this market. 

The Deloitte demand model was reviewed by freight industry specialists at the time, 

including experts who had experience of operating intermodal terminals in Sydney. These 

experts provided feedback on a number of the key input assumptions underpinning the 

model. 

Intrastate freight demand forecasts were not prepared, as a scoping study in 2011 

concluded that concluded that containerised IMEX freight and interstate freight were the 

most feasible markets for a new intermodal terminal at Moorebank.10 A new Terminal at 

Moorebank may well cater for a portion of the current intrastate freight task, however, 

benefits arising from this have not been captured in this economic evaluation. 

Consequently, the benefits can be considered somewhat conservative. 

 
3.2 Demand forecasts 

Deloitte’s demand analysis assessed three growth scenarios: low, medium and high. The 

economic evaluation has been undertaken using the medium growth demand scenario which 

has been developed as the most likely demand profile for the IMEX and interstate container 

markets with and without the project. 

Under each demand scenario, and for the base case and the project case, the volume of 

containers transported by road and rail is estimated.11 Assumptions regarding the future 

transport network included the continuation of the existing infrastructure.  Given the level 

of expected container throughput growth at Port Botany, road is still expected to remain 

the main mode for transporting containers to and from the port. NSW Ports and Transport 

                                       
7 Deloitte (2012), Moorebank Intermodal Terminal Project - Demand Assessment. 13 February 2012. 
8 Deloitte (2013), Moorebank Intermodal Terminal Demand Assessment Final Report. 16 December 
2013. 
9 Deloitte (2014), Moorebank Intermodal Terminal Demand Refresh Study Final Draft. Commercial- In-
Confidence. 13 June 2014. 
10 Department of Finance and Deregulation (2011), Moorebank Intermodal Terminal Project Final 
Scoping Study Final Draft. Commercial-In-Confidence. February 2011. 
11 As mentioned above, the demand analysis was undertaken prior to the announcement of additional 
capacity at Chullora and St Marys and the commencement of new IMEX rail services to Chullora by 

Asciano. 
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for NSW have introduced a number of initiatives to improve the landside operation through 

their PBLIS initiative. However, given the expected level of growth in port throughput, the 

number of trucks accessing the port will still increase significantly which will create 

operational impacts and congestion in future years. Overall, the level of Port Botany 

container throughput was assumed not to vary between the “with” and “without” project 

case scenarios. 

The estimated time profile of demand at the IMEX and interstate terminals at the MIT is 

shown in Figure 2. 

 

Figure 2 Time profile of Demand 

 
 

 

It is expected that a move from the base case to the project case, i.e. MIT, will result in a 

shift from road to rail freight transport and consequently the proportion of road freight will 

decrease under the project case compared to the base case, while the proportion of rail 

freight will be higher compared to the base case. 

To calculate project benefits, the estimated total number of containers moved by road and 

rail are converted into net tonne-kilometres (NTK)12. This required, in the first instance, 

converting the number of containers into tonne equivalents, and subsequently, application 

of unit distance factors depending on the distribution of final demand. 

For IMEX freight, the changes in road and rail vehicle kilometres were measured over 

relatively short distances between the Port and cargo destinations within the Sydney 

metropolitan area. However, for interstate freight, the vehicle kilometres were assumed to 

occur from the point of origin to the point of destination and therefore involved significantly 

longer distances (e.g. between Sydney and Brisbane and Sydney and Melbourne). 

The economic evaluation includes benefits that accrue to the whole society, including 

benefits to government as well as to other parties such as freight customers and the 

community in general. The economic benefits of the project will largely result from a shift 

                                       
12 Net tonne-kilometres refers to the sum of the tonnes carried multiplied by the distance travelled. 
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from road freight to rail freight transport as a result of increases in throughput and 

reductions in unit costs of intermodal rail compared to road. Furthermore, these benefits 

will occur in a number of freight markets including port related IMEX freight as well as 

interstate freight between the major capital cities.13 

The following benefits were quantified in this economic evaluation: 

 Consumer surplus benefits, measured by the improved value of service to freight 

customers  (i.e. lower transport costs); 

 Producer surplus benefits, measured by the revenues that the operator will receive 

from handling throughput at the terminal; and 

 Benefits to non-rail users (i.e. road users) and the community in general, due to 

decongestion on roads and the subsequent impact on avoided externalities, 

including reduced air and noise pollution, accidents and greenhouse gas emissions. 

The economic benefits quantified in the evaluation are summarised in Table 3-1. 

Table 3-1: Project benefit value summary 

Category Description 

Change in consumer surplus  

(a) IMEX and interstate: 
Customers diverting freight from 
direct road services to rail 
intermodal services 

 Financial savings to freight customers due to    

price differentials between direct road services 

and rail intermodal services; and 

 Improved reliability and availability of rail service 
and improved service quality leading to increased 
consumer surplus. 

Change in producer surplus  

MIT operator Operating surplus received by the Moorebank terminal 
operator for both IMEX and interstate freight. 

Resource cost corrections  

(a) IMEX and interstate: 
Customers diverting freight from 
direct road services to rail 
intermodal services 

 Environmental externality cost reductions 

(noise, air quality, greenhouse gas emissions); 

 Road crash cost reductions; 

 Road decongestion benefits (time savings on 

road, travel time reliability benefits and port 

wait time reductions); and 

 Maintenance cost savings due to reduction in 

heavy vehicle traffic movement on roads. 

Other benefits  

Residual value of assets The operational life of the terminal assets will be 
longer than the selected economic evaluation period of 
30 years, and consequently a residual value has been 
included as a project benefit in the last year of the 
evaluation. 

Benefit ramp-up periods, as summarised in Table 3-2, were used for the IMEX and interstate 

market assuming that demand will increase gradually after the MIT commences operation. 

                                       
13 As mentioned above, MIT will also cater for a portion of the intrastate freight market, however, 

demand profiles were not prepared for this market based on the conclusions of the 2011 scoping study. 

Consequently, benefits can be considered a conservative estimate. 



Moorebank Intermodal Terminal Project - Economic Evaluation Final Report 

23 

 

 

Table 1 shows that it is assumed that only 66.7% of the total estimated IMEX benefits will 

be realized in 2019, while interstate benefits will gradually increase from 33% to 100% over 

5 years.  

Table 3-2: Benefit ramp up assumptions 

 2019 2020 2021 2022 2023 2024 2025 2026 

IMEX 67% 100% 100% 100% 100% 100% 100% 100% 

Interstate n/a n/a 33% 33% 50% 67% 67% 100% 

Values for key parameters have been mainly sourced from the Transport for NSW transport 

appraisal guidelines (2015 update). Unit costs for road and rail freight IMEX and interstate 

transport have been derived from a number of sources, as elaborated in the discussion that 

follows. 

 
3.3 Change in consumer surplus 

 
3.3.1 Rail and truck operating cost  impacts 

It is expected that if the intermodal terminal at Moorebank is constructed, there will be a 

reduction in rail freight operating costs, thereby increasing the attractiveness of moving 

freight by rail, which will lead to a mode shift from road to rail. To calculate the operating 

cost savings, unit parameter values for road and rail transport costs in the IMEX and 

interstate markets were estimated for both the base case and project case. 

In commercial freight markets, unlike passenger services, prices reflect the true cost of 

service provision. Thus, reductions in transport costs are likely to be shared between 

transport users (by way of lower prices) and transport providers (by way of higher profits). 

From an economic efficiency viewpoint, it is irrelevant which party benefits most from this 

gain, so long as its entire magnitude is captured in the economic evaluation. 

 

3.3.1.1 IMEX 

For IMEX freight, a specialised road and rail operating cost model was developed by Deloitte 

as part of the economic evaluation to compare end-to-end point supply chain costs 

(measured in costs per TEU). Cost estimates include tolls and other road specific costs such 

as Port Botany vehicle booking system, line haul, pick-up and delivery costs. 

The operating cost model was used to forecast total IMEX container volumes between Port 

Botany and end destination points across the Sydney metropolitan region under both 

project options. In addition, based on the full end-to-end journey cost by road and rail, the 

model determined the cheapest transport option for each trip. The total journey cost was 

then derived by aggregating the costs across all trips between the port and NSW 

origin/destination. As rail operating unit costs are lower under the project case compared 

to the base case, there will be a decrease in total operating cost which represents a project 

benefit. 

Two factors contribute to the reduction in rail operating cost. Firstly, there will be an 

improvement in efficiency from reduced terminal loading and unloading times. Secondly, 

since rail is more attractive, there will be an increase in the volumes moved by rail. This 

provides the opportunity for improved utilisation of the rail assets through greater slot 

utilisation and a higher number of train trips per day thereby decreasing average costs per 

TEU. 

Table 3-3 illustrates the total annual freight operating cost savings and the incremental 

costs of the project case compared to the base case for selected years. It shows that the 

project will lead to rail operating cost savings of $30 million in 2020, nearly $159 million in 

2030 and nearly $175 million in 2040. Note that to calculate operating cost savings it is 
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assumed that demand of the IMEX terminal is 100,000 TEU in FY 2019, increasing gradually 

to 1,050,000 TEU by FY 2030. 

 
Table 3-3: IMEX operating costs per annum ($ million, 2017 dollars) 
 

Mode 
Base 
case 

2020 

Project 
case 2020 

Base case 
2030 

Project 
case 2030 

Base case 
2040 

Project 
case 2040 

Moorebank 
(rail + road 
delivery) 

$0.0 M $40.5 M $0.0 M $204.5 M $0.0 M $206.9 M 

Other MITs 
(rail + road 

delivery) 

$111.2 M $112.3 M $110.3 M $111.0 M $110.1 M $107.3 M 

Port Botany 
(road direct + 

depot) 

$559.1 M $487.6 M $1,103.2 M $739.1 M $1,783.8 M $1,405.2 M 

Total opex $670.3 M $640.5 M $1,213.5 M $1,054.7 M $1,893.9 M $1,719.4 M 

Cost savings 
(Project 

Case) 

 $29.8 M  $158.8 M  $174.5 M 

Source: Deloitte and MIC 

 
3.3.1.2 Interstate 

To calculate rail operating costs for interstate freight under the base case, unit parameter 

values estimated as part of the ARTC Inland Rail Study (2010) were used.14 ARTC (2010) 

estimated operating cost for 1,500 metre trains at 2.2 cents per NTK (in FY 2010 prices). 

To account for the pick-up and delivery component of the end-to-end trip, this estimate 

was increased by 50%15 resulting in a rail operating cost of 3.3 cents per NTK. Finally, this 

unit value was escalated to 2017 prices using the Australian Bureau of Statistics (ABS) 

Producer Price Index (PPI) Rail Freight Index, which results in rail operating costs of 3.8 

cents per NTK. 

Under the project case, it is assumed that it is possible to run longer trains to handle 

interstate freight. Currently, interstate rail operations between Sydney and Melbourne are 

largely undertaken by 1,200 metre and 1,500 metre trains. With the introduction of sidings 

capable of catering for 1,800 metre trains at the MIT, a greater proportion of freight can be 

moved by longer trains. Unit operating costs by train length were derived after referencing 

a number of other similar projects which estimated a +/-5% variation in train operating 

costs depending on the length of the train. This is a relatively conservative assumption 

given that the potentially significant increase in payload of a longer train will enable a 

notable reduction in the unit cost of transport. Table 3-4 summarises the train operating 

costs per NTK adopted in this economic evaluation. 

  

                                       
14 Melbourne to Brisbane Inland Rail Alignment Study, Final Report, ARTC, July 2010. 
15 This assumption is consistent with those applied in the NSW Government’s Northern Sydney Freight 

Corridor Program Business Case, 2010. 
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Table 3-4: Interstate train unit operating costs (cents, 2017 dollars) 

Train length Operating cost (Cents per NTK) 

1,200 metres 4.01 

1,500 metres 3.81 

1,800 metres 3.62 

Source: Deloitte calculations based on ARTC (2010) Inland Rail Study 

 

In this particular analysis, it is assumed that the longer interstate trains which can be 

accommodated at the MIT, can also be catered for at rail terminals in other capital cities. 

This assumption is reasonable given the current handling of longer east-west trains 

(Melbourne – Perth) at Melbourne. For the Sydney – Brisbane interstate movements, the 

topographical and engineering constraints on the line mean that it is not possible to run 

1,800 metre trains on this corridor and therefore existing terminal facilities in Sydney are 

considered adequate to handle the forecast future train demand. In addition, there are plans 

in both Victoria and Queensland to increase overall intermodal terminal capacity in order to 

meet future interstate rail growth requirements. 

For trucks, a weighted average operating unit cost rate was derived based on the average 

load carried by a semi-trailer and a B-Double. The assumed carrying capacity of these 

vehicles are 25 tonnes and 40 tonnes respectively, and the traffic split between these two 

truck types was estimated to be 40% (semi-trailer) and 60% (B-Double). 

Using these vehicle mix assumptions, a weighted average truck operating cost rate was 

estimated to be 4.8 cents per NTK (in 2010 prices). To account for the pick-up and delivery 

component of the end-to-end trip, this estimate was increased by 25%16, resulting in a road 

operating cost of 6.0 cents per NTK (in 2010 prices). This was escalated using the ABS’ 

Road Freight PPI, and the resulting value was estimated to be 6.9 cents per NTK in 2017 

prices. 

Based on the above assumptions, the project case will lead to operating cost savings of 3.1 

cents for each NTK of interstate freight transferred from road to rail. 

Table 3-5 illustrates total rail and road NTK and interstate operating costs for 2020, 2030 

and 2040 under the base case and project case. 

  

                                       
16 This assumption is consistent with those applied in the NSW Government’s Northern Sydney Freight 

Corridor Program Business Case, 2010 and also reflects the proportion of direct truck trips and those 

undertaken via an intermediate road depot. 
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Table 3-5: Interstate operating costs per annum ($ million, 2017 dollars) 

Mode 
Base case 

2020 
Project 

case 2020 
Base case 

2030 
Project 

case 2030 

Base 
case 

2040 

Project 

case 2040 

Trucks, million 
NTKs 

16,188 M 14,602 M 23,057 M 21,556 M 32,427 M 31,812 M 

Train – 1,200 
metres, 
million NTKs 

5,121 M 6,368 M 5,260 M 0 M 5,260 M 0 M 

Train – 1,500 
metres, 
million NTKs 

2,576 M 2,576 M 3,470 M 5,142 M 4,618 M 5,601 M 

Train – 1,800 
metres, 
million NTKs 

2,725 M 3,305 M 2,817 M 8,150 M 2,817 M 7,854 M 

Total rail NTKs 10,422 M 12,250 M 11,547 M 13,291 M 12,695 M 13,455 M 

Total opex $1,522 M $1,483 M $2,040 M $1,982 M $2,731 M $2,698 M 

Cost savings 
(Project 
Case) 

 $38.8 M  $58 M  $33.5 M 

Source: Deloitte calculations based on demand modelling; ARTC (2010) Inland Rail Study and NSW 

Government (2010) Northern Sydney Freight Corridor Program Business Case for parameter values17
 

Table 3-5 shows that cost savings of interstate trains increase to begin with, between 2020 

and 2030, but gradually decline thereafter due to rail network constraints that are likely to 

remain on the SSFL. As stated previously, the project case results in higher IMEX and 

interstate volumes, and a higher rail capacity is used by the growth in both IMEX and 

interstate trains under this project option relative to the base case. In the base case, 

interstate trains can continue to increase in number since there is capacity available in 

future years as IMEX freight movements are significantly lower. Consequently, interstate 

rail volumes are slightly lower in the project case than the base case in the last few years 

of the evaluation. Given the impact of discounting on the project benefits in these years, 

the impact of this effect is minor. 

3.3.2 Service quality 

The competitiveness of rail freight compared to road is dependent not only the cost, but 

also on a number of service quality factors including transit time, availability and reliability. 

Previous work undertaken by ARTC and Bureau of Infrastructure, Transport and Regional 

Economics (BITRE) has identified availability and reliability as the most important factors in 

influencing shipper’s modal decisions for both the IMEX and interstate markets.18 

Definitions of these rail service criteria are contained within the ARTC’s (2001) Interstate 

Rail Audit.19 The analysis by ARTC bases rail reliability on the on-time running performance 

of train services, which is defined as the percentage of trains arriving within 15 minutes of 

their scheduled arrival time. Availability, on the other hand, is defined as the proportion of 

the total trade for which rail is able to offer broadly equivalent departure/arrival times as 

road. In other words, availability is defined as the effective cut-off time for freight 

loading/unloading which allows either a freight train to leave on time or on-time collection 

of containers by road hauliers at the destination terminal. 

                                       
17 These values are similar to more recently used parameter values in the Inland Rail Program Business Case released by 

the ARTC in 2015. 
18 Bureau of Transport, Infrastructure and Regional Economics, Interstate freight in Australia, Report 120, April 2010. 
19 ARTC Rail Network Audit Report, Summary Report, April 2001. 
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Under the project case, rail service reliability and availability is expected to improve and 

this will create benefits to rail freight transporters and/or consignees. The benefits will vary 

depending on the industry market structure. The main effects of these changes will be in 

the form of benefits to existing rail customers and an increase in rail freight demand. Time 

sensitive/market contestable freight will likely benefit more from improved reliability which 

is predominantly inter-capital city container transport. 

The following assumptions were taken to derive a parameter value per tonne reflecting 

changes in service quality: 

 The value of port shuttle service quality is valued at 100% of the interstate service 

quality and the MIT is estimated to contribute 50% to this improvement. This gives 

a port shuttle rail service quality improvement of $4.22 per tonne (in FY 2017 

prices); 

 The MIT contributes 50% to the interstate service quality improvement. This gives 

an interstate rail service quality improvement of $2.11 per tonne (in FY 2017 

prices); 

 For IMEX freight, it is assumed that only existing rail users benefit from service 

quality improvements; and 

 For interstate freight, the base case assumes that a portion of the freight is moved 

by rail. Service quality improvements experienced by existing rail customers under 

the project case are fully perceived and therefore accounted for in full. By contrast, 

benefits perceived by customers that divert freight from road to rail were adjusted 

by the ‘rule of a half’.20 

 

To convert the unit rate per tonne to a unit rate per TEU basis, the following assumptions 

were used: 

 11 tonnes per TEU for port shuttles which is the average of full and empty containers 

based on previous Sydney Ports Corporation data; and 

 8.9 tonnes per TEU for interstate freight based on a weighted average calculation 

data previously provided by Pacific National. 

The subsequent service quality parameter value for IMEX freight was $23.20 per TEU and 

$37.50 per TEU for interstate freight. To calculate service quality benefits, these parameter 

values were applied to the total number of containers using the MIT. Table 3-6 illustrates 

the total service quality improvement benefits for selected years in the economic evaluation. 

  

                                       
20 The ‘rule of half’ is the standard method of measuring benefits of induced or generated trips when a 

new transport improvement is introduced. It allows to account for the fact that, on average, the net 

benefit to a new user/switcher is half the benefit attained by existing users. 
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Table 3-6: Service quality improvement benefits per annum ($ million, 2017 
dollars) 
 

Mode 2020 

volumes 
(TEUs) 

2020 

benefit 
($m) 

2030 

volumes 
(TEUs) 

2030 

benefit 
($m) 

2040 

volumes 
(TEUs) 

IMEX 0.20 M $4.6 M 1.10 M $25.5 M 1.10 M 

Interstate  $0.0 M 0.35 M $11.8 M 0.35 M 

Total benefits  $4.6 M  $37.3 M  

Source: Deloitte 
 

3.3.3 Road decongestion benefits due to IMEX movements 

The diversion of freight from road to rail as a result of the MIT will lead to a reduction in 

growth in total road traffic on the Sydney arterial road network. The reduction in vehicles 

will lead to a benefit to the remaining road users by relieving growth in congestion and 

thereby reducing average travel times. 

The Deloitte road and rail cost model was used to quantify the number of trucks to/from 

Port Botany under the base case and project case. The demand modelling factored a gradual 

worsening in average roads speeds across the network as a result of increasing congestion. 

Table 3-7 shows that from 2030 onwards, the number of trucks under the project case is 

approximately 3,150 per day lower than under the base case. Note that benefits due to 

truck movement differentials in FY 2020 and 2021 are adjusted using a benefit ramp-up 

factor. 

Table 3-7: Truck Numbers to/from Port Botany per annum (entering and 
leaving per day) 

Year Base case Project case Difference 

2020 5,478 4,848 -630 

2030 10,416 7,266 -3,149 

2040 16,558 13,408 -3,149 

Source: Deloitte 

To quantify the decongestion benefit resulting from a reduction in trucks on the road 

network following the build-up of the MIT, Parsons Brinckerhoff undertook demand 

modelling to assess the changes in total vehicle hours travelled (VHT) across Sydney. 

Forecasts were prepared based on the NSW Bureau of Transport Statistics’ Freight 

Movement Model and Sydney Strategic Travel Model (STM). The model forecasts that the 

implementation of the project will lead to a reduction in the IMEX road freight task. 

Table 3-8 shows that the build-up of the MIT will lead to a reduction in the number of vehicle 

hours travelled for both truck traffic and general traffic, under the project case relative to 

the base case. This is a result of fewer trucks from the port leading to an improvement in 

vehicle speeds and a reduction in general congestion levels, particularly during the peak 

period. 
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Table 3-8: STM model results per annum (total vehicle hours travelled VHT) 

 All other  traffic (car, light) Articulated trucks 

STM output item 2020 2030 2040 2020 2030 2040 

Base Case 

whole network – 
AM 2 hour peak 

1,701,080 2,157,640 2,524,800 28,640 42,720 56,080 

Project Case 

whole network – 
AM 2 hour peak 

1,699,360 2,150,320 2,520,400 28,400 41,200 54,480 

Base Case 

whole network – 
all day 

3,485,200 4,238,800 4,841,800 75,040 102,040 127,300 

Project Case 

whole network – 
all day 

3,482,600 4,232,200 4,834,800 74,180 99,420 124,420 

Source: Parsons Brinckerhoff based on the NSW Bureau of Transport Statistics’ Freight Movement 

Model and Sydney Strategic Travel Model 

The above change in vehicle hours were used to calculate the savings in travel time for both 

general traffic and articulated trucks. Parameter values from Transport for NSW (2015) 

guidelines were referenced as the basis for quantifying these savings. The values were 

updated to 2017 equivalents using the ABS’ Consumer Price Index (CPI) and PPI Road 

Freight indices respectively for general traffic and articulated trucks. Table 3-9 presents the 

value of travel time parameter used within the economic evaluation. 

Table 3-9: Value of time parameter values (2017 dollar values per person/TEU 

hour) 

Travel hours 
Private 

car 

Business 

car 

Light 
commerci
al vehicle 

-
occupant 

Light 
commerci

al vehicle 
- freight 

Heavy 
commerci
al vehicle 

- 
occupant 

Heavy 
commerci

al vehicle 
– freight 

Value of travel 
time savings 
($/person hour) 

 

$16.18 

 

$51.79 

 

$28.66 

 

- 

 

$29.58 

 

- 

Value of travel 
time savings 
($/TEU hour) 

 

- 

 

- 

 

- 

 

$1.56 

 

- 

 

$14.50 

Source: Transport for NSW (2015) guidelines, updated to FY 2017 using ABS’ CPI 

Table 3-10 presents the vehicle occupancy rates (referenced from Transport for NSW 

guidelines) used to convert vehicle hours travelled as forecasted by the transport demand 

model into person hours travelled. 

Table 3-10: Vehicle occupancy rates 

 Private car 
Business 

car 

Light commercial 

vehicle 

Heavy commercial 

vehicle 

Occupancy rate 1.4 1.1 1.2 1.1 

Source: Transport for NSW (2015) guidelines 

 

By taking the travel time savings output and applying the above values of time and vehicle 

occupancy rates, the travel time benefits were derived as shown in Table 3-11. Linear 

interpolation was used to determine project benefits in between model years, and linear 
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extrapolation was applied beyond 2036.21 

 

Table 3-11: Travel time benefits per annum ($ million, 2017 dollars) 

Vehicle type 2020 2030 2040 

Heavy trucks $16.6 M $50.7 M $55.7 M 

General traffic $23.4 M $59.0 M $63.2 M 

Total benefit $40.1 M $109.6 M $118.9 M 

Source: Deloitte calculations based on Parsons Brinckerhoff and Transport for NSW (2015) guidelines 

 

3.3.4 Delay costs at Port Botany 

In addition to the travel time savings quantified above, traffic handling at the MIT will 

generate congestion relief at Port Botany which was not captured through the network 

modelling undertaken by Parsons Brinckerhoff for the purpose of this economic evaluation. 

The significant increase in port volumes, which are forecast to increase from over 2 million 

TEU per year currently to 7 million TEU per annum by FY 2040 will create a significant 

challenge for the landside supply chain.22 Despite the potential increased use of rail, road 

is still expected to be the main mode for transporting containers to and from the port. NSW 

government introduced a number of initiatives to improve the landside operation though 

the Port Botany Landside Improvement Strategy (PBLIS) initiative. 

However, given the expected growth in the port throughput, the number of trucks accessing 

the port will still increase significantly which will create operational impacts and congestion. 

This increased truck task is likely to create periods of congestion at the port as trucks are 

forced to wait to access the port, as well as loading and unloading containers within the 

port. 

The demand modelling estimates that once the MIT is fully operational, approximately 3,150 

truck movements per day (2030 estimate) would be removed from the Port Botany precinct 

and transferred to rail. 

As truck volumes increase under the base case, it has been assumed that each truck would 

be delayed by 30 minutes as a result of the increased wait time at the port. This delay has 

been assumed to occur only during the busiest period of the day (the four- hour AM peak 

and four-hour PM peak). No truck delay is assumed at other times of the day. Given the 

daily profile of this delay, that results in 8 hours per day during which trucks wait on average 

30 minutes and 16 hours during which no wait time is assumed. This results in a weighted 

average queuing delay of 10 minutes per truck trip. 

It is assumed that all trucks coming to and from Port Botany would be impacted by the 

additional delay in future years. Consequently, in the project case with the forecast 

reduction in truck volumes there will be a reduction in truck delay time at the port. Note 

that benefits due to truck movement differentials in FY 2020 and 2021 are adjusted using 

a benefit ramp-up factor. 

Port congestion relief benefits are calculated using a freight parameter value of travel time 

savings presented in Section 3.3.3. Table 3-12 presents the calculation of the port 

congestion relief benefits. By 2030 these benefits are estimated at $5.7 million per year. 

 

Table 3-12: Port congestion relief benefits 

                                       
21 Traffic modelling outputs were available to 2036. 
22 Deloitte Access Economics Port Botany Trade Forecasts (2014). 
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Item 2020 2030 2040 

Difference in trucks to/ from 
Port Botany 

630 3,149 3,149 

Avoided port queuing time 
per day (hours)* 

95 525 525 

Avoided port queuing time 
per annum (hours)** 

33,403 183,715 183,715 

Total port congestion relief 
benefits 

$1.0 M $5.7 M $5.7 M 

Source: Deloitte and MIC 

Note: *Assuming an average queuing delay of 10 minutes per truck trip; **Assuming port traffic 

annualisation factor of 350; ^ Assuming value of time of $31.23/hour. 

The value of heavy vehicle driver time was not incorporated in the quantification of port 

congestion relief benefits as this was captured when modelling transport operating cost 

savings. 

3.3.5 Interstate freight congestion relief 

For interstate freight, the majority of the trip would occur in rural areas where road 

congestion is minimal. In the analysis, it is assumed that 10% of the length of an average 

interstate road freight trip is undertaken on congested urban roads with the remainder on 

uncongested routes between the major cities. 

Though the interstate trip would cross NSW borders, and this evaluation is conducted from 

a NSW perspective, this benefit is captured as it impacts NSW freight operators, traveling 

interstate. 

In addition, based on Transport for NSW (2015) appraisal guidelines, the proportion of the 

business peak hours compared to the whole day is approximately 24%. 

Consequently, the decongestion benefits are applied only to interstate freight travelling in 

urban locations during peak periods. 

Therefore, applying a weighted average payload of 18 tonnes to the reduction in truck NTK 

gives the total reduction in vehicle kilometres travelled (VKT). The unit decongestion value 

is based on Transport for NSW (2015) guidelines, which recommends a value for 

‘decongested car trips’ of 32 cents per kilometre. An appropriate value for commercial 

vehicles would be higher given the larger dimensions of these vehicles. In the evaluation, 

a unit congestion value for commercial vehicles was derived by applying a factor of 3 to 

reflect the larger use of road space of commercial vehicles compared to passenger cars in 

line with Transport for NSW (2015) guidelines. Consequently the road freight ‘decongestion 

value’ was derived at 96 cents per vehicle kilometre saved, and the equivalent 2017 value 

updated with appropriate CPI indices sourced from the ABS is $1.03. Table 3-13 outlines 

the interstate decongestion benefits quantified using the parameters outlined above. 
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Table 3-13: Interstate decongestion benefits per annum 

Mode Base case 
2020 

Project 
case 2020 

Base case 
2030 

Project 
case 2030 

Base case 
2040 

Project 
case 2040 

Interstate 
trucks 

(million VKTs) 

877 M 791 M 1,249 M 1,168 M 1,757 M 1,724 M 

Congestion 
costs ($m) 

$18.0 M $16.2 M $25.6 M $24.0 M $36.1 M $35.4 M 

Source: Deloitte calculations based on demand model and Transport for NSW (2015) guidelines 

 

3.3.6 Travel time reliability benefits 

A key benefit associated with improvements in travel speeds is an associated improvement 

in travel time reliability. The reliability of travel time is arguably as important as travel time 

for commercial vehicle operators as travel time unreliability can have a significant influence 

on scheduling, crewing, vehicle utilisation and route choice. 

Improved reliability arises as unexplained delay is reduced. From the traveller’s point of 

view, an unexplained delay is one that cannot be foreseen, such as additional travel time 

caused by random demand fluctuations or capacity reductions due to accidents. 

Whilst the notion of travel time reliability is considered important, research continues to 

evolve in how to best define, model and value changes in travel time variability. In this 

light, current economic guidance suggests various approaches to assess and value 

variability in travel times. 

The approach adopted for this economic evaluation is to assess changes in highway travel 

time reliability based on the approach outlined by the New Zealand Transport Agency 

(NZTA)23 and recommended in the National Guidelines for Transport System Management 

(NGTSM) (Australian Transport Council, 2006). The NZTA guidance provides an approach 

to assessing travel time reliability on an ex-post basis whereby travel time variability is 

measured on mean-variance basis, only requiring estimates of average travel speeds 

without resorting to primary travel time data collection or additional modelling. 

Based on analysis of travel time data collected on a series of different roads, the approach 

postulates that the standard deviation in travel time can be expressed as Equation 1. 

Effectively, the standard deviation in travel time is interpolated between the minimum and 

maximum levels of travel time variability using the volume-capacity ratio.24 

Equation 1: Standard deviation in travel time per kilometre by road type 

 

𝑆𝐷𝑇𝑇=𝑆0+
𝑆−𝑆0

1+exp⁡(𝑏(
𝑉

𝐶
−1))

  

 

Where SDTT is the standard deviation in travel time in minutes per kilometre and V/C is 

the volume-capacity ratio. 

Average motorway and arterial travel speeds estimated from the STM demand model 

outputs were converted into volume-capacity ratios using speed flow curves specified by 

BITRE (2007)25. Parameters for S0, S and b are shown in Table 3-14. 

                                       
23 NZTA (2010), Economic Evaluation Manual Volume 1. 
24 Our approach includes travel time variability caused by day-to-day variations in travel conditions. It 

excludes consideration of travel time variability at intersections, major events or major incidents. 
25 BITRE (2007), Estimating urban traffic and congestion cost trends for Australian cities, Working Paper 

71 
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Table 3-14: Travel time reliability factors 

Variable Parameter Motorway Urban arterial 

Minimum standard deviation 
per kilometre (minutes/km) 

So 0.083 0.117 

Maximum standard deviation 
per kilometre (minutes/km) 

S 0.900 0.890 

Scale parameter b -52 -28 

Source: ATC (2016) NGTSM 

 
The benefits from improvements in travel time reliability can be assessed as the product 

of: 

 Changes in the standard deviation in travel times; 

 Value of commercial vehicle and freight time saved; 

 Commercial vehicle kilometres; 

 Value of reliability relative to the value of time; and 

 Correction factors. 

The first three components have been inferred from the STM or based on previously 

mentioned assumptions. When travel time reliability is expressed in terms of changes in 

standard deviation, a typical approach is to convert changes in travel time variability into 

in-vehicle time equivalents. In light of the paucity of studies on the value of freight  travel 

time reliability, a conservative approach has been adopted, using a conversion factor of 1 

in-vehicle time minute for a minute change in the standard deviation, which is in line with 

Australian Transport Council (ATC) Guidelines26 for passenger travel27. 

As a final step, a couple of correction factors are applied. With a diversion of commercial 

vehicle kilometres from road to rail: 

 The rule of half has been applied on all reductions in commercial vehicle kilometres 

under the project case; and 

 As an approximation, a factor of 50% has been applied on highway travel time 

reliability benefits attributable to trips diverting from road to rail to account for 

foreseen travel time unreliability on the rail network. 

Estimated travel time reliability benefits by model year are shown in Table 3-15 for each of 

the STM model years. Linear interpolation was used to derive benefits for in between 

modelled years, and benefits were held constant at 2036 levels beyond that year. Note that 

benefits in FY 2020 and 2021 are adjusted using a benefit ramp-up factor. 

Table 3-15: Travel time reliability benefits ($ million, 2017 dollars) 

Benefit Value 

Reliability benefit in 2020  $1.7 M 

Reliability benefit in 2030  $7.9 M 

Reliability benefit in 2040  $11.6 M 

Source: Deloitte calculations based on ATC (2006) and BITRE (2007) 

 
 

                                       
26 ATC (2006), National Guidelines for Transport System Management in Australia: Volume 4 
27 Some studies support a higher factor for commercial vehicle travel. For instance, Levinson & Zhang 

(2003) suggest a value of 1.5 IVT minutes for every minute change in the standard deviation. NZTA 
(2010) suggest a value of 1.2 IVT minutes for every minute change in the standard deviation. 
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3.4 Change in producer surplus 

3.4.1 Terminal operator revenue surplus 

The MIT operator will receive operating revenue for a range of charges and fees levied on 

terminal users. In the analysis it is assumed that the operator makes a 20% margin on its 

operations, based on an examination of industry-wide returns elsewhere in Australia.28 

Consequently, in the evaluation 20% of the terminal revenue is included as an economic 

benefit. This is summarised in Table 3-16. This is on account of net additional trade that is 

being handled by a NSW entity, rather than displacing trade growth from Port Botany. 

Table 3-16: Terminal operator revenue profit margin per annum ($ million, 
2017 dollars) 

Year Value 

2020 $1.1 M 

2030 $8.2 M 

2040 $8.6 M 

Source: Deloitte calculations based on ABS 

 
 

3.5 Resource cost correction 

3.5.1 Externality cost reductions 

Externality impacts of transport use were quantified based on changes in the road and rail 

mode splits for freight and related traffic between the project case and the base case. 

Following the improvement of intermodal rail, there is a forecast shift of freight from road 

to rail. 

In order to measure these impacts, unit parameter values for a range of impacts were 

applied to the change in road and rail NTK. These values are based on the Transport for 

NSW guidelines (March 2015 update) and escalated to 2017 prices using the ABS’ CPI and 

NSW Budget Paper CPI forecast. Parameter values are summarised in Table 3-17. The table 

indicates that for the urban environment, air quality, noise and nature and landscape 

impacts represent the largest components of the externality costs. For rural situations, the 

largest externality cost components include nature and landscape, greenhouse gas 

emissions and water quality impacts. 

  

                                       
28 Australian Bureau of Statistics, Australian National Accounts: Input-Output Tables, Category 

5209.0.55.001 
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Table 3-17: Unit externality parameter values ($, 2017 dollars) 

Externality Road freight (cent/NTK) Rail freight (cent/NTK) 

 Urban Rural Urban Rural 

Air pollution 2.71 0.03 0.44 0.00 

Greenhouse gas 0.60 0.60 0.04 0.04 

Noise 0.45 0.05 0.19 0.00 

Water* 0.41 0.16 0.01 0.01 

Nature & landscape** 0.04 0.45 0.11 0.11 

Urban separation*** 0.30 0.00 0.11 0.00 

Total 4.52 1.29 0.91 0.17 

Source: Transport for NSW (2015) 

 
* Refers to water pollution, which, and includes organic waste or persistent toxicants run-off from roads generated 

from vehicle use: engine oil leakage and disposal, road surface, particulate matter and other air pollutants from 

exhaust and tyre degradation. ** Nature & landscape impact, is driven by the infrastructure ‘footprint’, e.g., habitat 

loss, loss of natural vegetation or reduction in visual amenity as infrastructure is constructed. *** Urban separation 

results from three primary elements: time loss due to separation for pedestrians, lack of non- motorised transport 

provision and visual intrusion. 

For IMEX and interstate the following urban/rural splits were assumed as shown in Table 3-

18. IMEX freight is assumed to have both an origin and destination within the Sydney 

metropolitan region, therefore the transport journey is assumed to occur in a 94% urban 

environment. This is the most recently estimated share of containers remaining in the 

Sydney metropolitan area based on customs data.29 For interstate containers, it is assumed 

that travel occurs between capital cities and therefore each trip is largely rural with an urban 

component at each end. 

Table 3-18: Externality urban/rural journey split assumptions 

Freight Urban Rural 

IMEX 93.4% 6.6% 

Interstate 10.0% 90.0% 

Source: Sydney Container Freight Improvement Strategy, Deloitte assumptions 

 

Based on the assumptions in the above tables, the following road and rail externality values 

as shown in Table 3-19 were used in this economic evaluation. 

 
 
 

                                       
29 Sydney Container Freight Improvement Strategy 
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Table 3-19: Externality parameter assumptions (cents per NTK, 2017 dollars) 

 Road Rail 

IMEX 4.31 0.86 

Interstate 1.62 0.24 

Source: Deloitte calculations based on Transport for NSW (2015) guidelines 

 

In order to measure these impacts, the unit parameter values shown in Table 3-19 were 

applied to the changes in road and rail NTK between the base case and the project case, to 

determine the overall reduction in externality costs. Table 3-20 provides the NTK for each 

freight transport mode for IMEX and interstate terminals and the associated externality 

benefits. The evident reduction in rail NTK over time is due to the forecasted increase in 

empty containers which marginally reduces the weighted average tonnes per TEU carried 

by rail over time. 

Table 3-20: IMEX and interstate externalities per annum ($ million, 2017 
dollars) 

Mode 
Base case 

2020 
Project 

case 2020 
Base case 

2030 
Project 

case 2030 
Base case 

2040 
Project 

case 2040 

IMEX       

IMEX trains million 

NTKs 205 M 298 M 198 M 691 M 192 M 670 M 

IMEX trucks million 

NTKs 959 M 905 M 1,748 M 1,444 M 2,704 M 2,399 M 

Externality costs 

($m) $43.1 M $41.6 M $77.0 M $68.2 M $118.2 M $109.2 M 

IMEX avoided 

externality costs 
 $1.5 M  $8.9 M  $9.0 M 

Interstate       

Interstate trains 

million NTKs 

 

10,422 M 
 

12,250 M 
 

11,547 M 
 

13,291 M 
 

12,695 M 
 

13,455 M 

Interstate trucks 
million NTKs 16,188 M 14,602 M 23,057 M 21,556 M 32,427 M 31,812 M 

Externality costs 
($m) $286.8 M $265.6 M $400.5 M $380.4 M $554.6 M $546.5 M 

Interstate avoided 
externality costs 

 $21.2 M  $20.1 M  $8.1 M 

Source: Deloitte calculations based on Transport for NSW (2015) guidelines and demand forecasts 

 

As indicated in the interstate operating cost savings section, the incremental benefit for 

interstate trains under the project case declines because the growth of interstate trains 

under the project case is not affected by IMEX freight competing for paths on the constrained 

SSFL. 

3.5.2 Road crash cost reductions 

Another beneficial impact of the relative reduction in road freight will be a reduction in road 

crashes. BITRE (1999)30 has estimated crash costs for road and rail freight. These values 

inflated from FY 1999 prices to 2017 prices are 0.52 cents per NTK for road and 0.05 cents 

                                       
30 Bureau of Transport, Infrastructure and Regional Economics, Competitive Neutrality between Road and Rail, Working 

Paper 40, September 1999. 
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per NTK for rail using the ABS’ CPI. In the economic analysis, the difference between these 

values was multiplied by the relative reduction in road NTK in the project case compared to 

the base case, to determine the overall level of benefit. The resulting crash cost benefits 

are shown in Table 3-21. 

 
Table 3-21: IMEX and interstate avoided crash cost per annum ($ million, 
2017 dollars) 

Mode 
Base case 

2020 
Project 

case 2020 
Base case 

2030 
Project 

case 2030 
Base case 

2040 
Project 

case 2040 

Crash costs 
($m) 

$89.6 M $82.2 M $126.0 M $119.0 M $175.4 M $172.6 M 

Interstate 
avoided crash 
costs 

 $7.4 M  $7.0 M  $2.8 M 

Source: Deloitte calculations based on BITRE (1999) 

 
3.5.3 Road damage costs 

Heavy road vehicles are the major contributor to road and pavement deterioration. 

Consequently, savings in expenditures on road maintenance will occur with a reduction in 

interstate heavy truck traffic following a switch to rail freight in the project case.31 

According to Transport for NSW (2015) guidelines, this was estimated to be the equivalent 

to 13.80 cents per vehicle-kilometre (in FY 2015 prices). Updated to FY 2017 values using 

the ABS’ CPI and applying a factor to adjust for average volumes of freight per vehicle, the 

updated 2017 value equates to 0.97 cents per NTK for interstate freight. To determine the 

value of avoided road damage costs under the project case, these values were applied to 

the reduction in the interstate road freight task (measured in the change in heavy vehicle 

tonne-kilometres). Table 3-22 presents the road damage costs under the base case and 

project case for the years 2020, 2030 and 2040. 

Table 3-22: Interstate avoided road damage costs per annum ($ million, 2017 
dollars) 

Mode 
Base case 

2020 
Project 

case 2020 
Base case 

2030 
Project 

case 2030 
Base case 

2040 
Project 

case 2040 

Road damage 
costs ($m) 

$127.9 M $115.4 M $182.2 M $170.3 M $256.2 M $251.4 M 

Interstate 
avoided road 
damage costs 

  
$12.5 M 

  
$11.9 M 

  
$4.9 M 

Source: Deloitte calculations based on demand model and Transport for NSW (2015) guidelines 

 
 

 

 

 

 

 

 

 

 

                                       
31 There is no double counting of this benefit with the road operating cost savings monetised above, by way of heavy 
vehicle charges included in the operating cost. Given the economic evaluation only captures the impact of a reduction in 

the marginal truck user (where cargo transfers from road to rail), road user charges (registration fee plus the net fuel 
excise levy taking account of the fuel rebate) do not fully capture the full cost of road damage and therefore the 

inclusion of the road damage impact cost can be seen as a resource cost correction in the economic evaluation. Road 

damage benefits were included in the economic evaluation based on similar approaches from other recent economic 

evaluations, including a number of project assessments undertaken by ARTC (North –South Corridor Strategy). 
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3.6 Project benefits summary 

Overall the project benefits amount to $3.5 billion in present value terms over the 30- year 

evaluation period. The benefit distribution is summarised in Figure 3-3. 

 

Figure 3-3: Distribution of project benefits 
 

Source: Deloitte calculations 

 
 
 

The project generates benefits from both the IMEX and interstate markets. Of the two 

markets, IMEX freight generates a higher proportion of benefits than interstate. This reflects 

the significantly higher IMEX container volumes using rail in the project case compared to 

interstate. 

The largest contributor to the benefit stream is operating cost savings resulting from a mode 

shift from road to rail. This benefit arises because the unit cost of rail is reduced in the 

project case as the MIT provides more intermodal capacity in Sydney which removes an 

operating constraint apparent in the base case. Consequently, more containers can be 

transported from the port to Moorebank by rail and this creates economies of scale of 

operation which reduces the price of rail freight. This makes it a more attractive option than 

road and results in a mode shift from road to rail. Given the higher utilisation and economies 

of scale of rail31, operating cost benefits resulting from the project are significant. 

Other significant project benefits that arise as a result of the mode shift from road to rail 

include travel time savings (28% of total benefits) and rail service quality improvements 

(8%). 

 
 
 
 
 

 
 
 

 
 

31 An IMEX container train can carry 70 TEU per trip compared to a maximum 2 TEU for a semi- 

trailer and 3 TEU for a B-Double. 
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4 Economic evaluation 
 
4.1 Introduction 

The incremental net benefits (benefits less costs) of the project case were compared with 

the base case to conduct the evaluation, and using a real discount rate of 7% in accordance 

with NSW Treasury guidelines (NSW Treasury, 2007). All values were reflected in FY 2017 

dollar price terms, and were assessed over a 30-year evaluation period. 

 

4.2 Core scenario results 

Table 4-1 summarises the results of the economic evaluation for the core scenario. The 

project is economically justifiable with a benefit cost ratio (BCR) of 1.93 and a net present 

value (NPV) of $1.7 billion. 

Table 4-1: Economic evaluation results ($ million, 2017 dollars) 

Economic results Total Present value (7% discount) 

Costs   

Capital costs $1,954.4 M $1,453.4 M 

Lifecycle costs $1,103.1 M $391.1 M 

Total costs $3,057.5 M $1,844.5 M 

Benefits   

Residual value $991 M $122 M 

Producer surplus $208 M $65 M 

IMEX   
Operating cost savings $4122 M $1257 M 

Avoided externalities $205 M $63 M 

Avoided road crashes $31 M $10 M 

Travel time savings – trucks $1414 M $462 M 

Congestion relief at port $135 M $42 M 

Travel time savings - general traffic $1604 M $529 M 

Freight travel time reliability benefits $253 M $74 M 

Service quality improvements $598 M $188 M 

Interstate   

Operating cost savings $1114 M $359 M 

Avoided externalities $403 M $147 M 

Avoided road crashes $141 M $51 M 

Decongestion benefits $34 M $12 M 

Service quality improvements $321 M $98 M 

Avoided road damage costs $239 M $87 M 

Total benefit $11811 M $3567 M 

NPV  $1723 M 

BCR  1.93 

IRR  15.5% 

NPV/I  1.19 
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4.3 Sensitivity analysis 

Given that the aforementioned core scenario results were based on a range of assumptions, 

and that selective cost and benefit items seem to be driving these results, a series of 

sensitivity tests were conducted to examine the relative impact of a change in underlying 

assumptions, and growth in cost and benefit items. 

Among other scenarios, a ‘Worst Case’ scenario was modelled where total costs are 30% 

higher than those assumed in baseline results, and at the same time, benefits are 30% 

lower. This test assesses the economic viability of the Project in an event where delivery 

costs exceed provided estimates and benefits do not materialise to the extent assumed 

here. 

Table 4-2 summarises the results for a range of sensitivity tests. Core scenario results are 

also shown by way of comparison. 

Table 4-2: Sensitivity test results ($ million, 2017 dollars) 

Scenario BCR NPV ($ million) 

Core scenario (using 7% discounting) 1.93 $1,722.7 M 

4% discount rate 2.13 $3,443.8 M 

10% discount rate 1.49 $785.7 M 

Higher capital cost (+30%) 1.58 $1,323.2 M 

Lower capital cost (-30%) 2.47 $2,122.2 M 

Higher project benefits (+30%) 2.51 $2,792.9 M 

Lower project benefits (-30%) 1.35 $652.6 M 

Higher operating costs (+30%) 1.82 $1.605.4 M 

Lower operating costs (-30%) 2.07 $1,840.1 M 

Worst case scenario 1.05 $124.8 M 

 

The sensitivity test outcomes indicate that the MIT project represents a significant value for 

money proposition even after varying some of the underlying assumptions to less favourable 

compared to the core assumptions in the baseline (including the worst case scenario, and 

where the capital and operational cost components are higher, as well as the outcome with 

a higher discount rate). 

Additional sensitivity analysis was undertaken to assess the project when excluding the 

costs attributable to land purchase. 

The results of this analysis are shown in Table 4-3. Core scenario results are also shown by 

way of comparison. 
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Table 4-3: Economic evaluation results ($ million, 2017 dollars) 

Present value (at a 7% discount rate) 

   Economic evaluation 
 
Core scenario 
 

Land costs excluded 

Costs   

Capital costs $1,224.9 M 

 

$1,224.9 M 

Land costs $228.4 M 

 

- 

Total capital costs $1,453.4 M 

 

$1,224.9 M 

Lifecycle costs $391.1 M 

 

$391.1 M 

Total costs $1,844.5 M 

 

$1,616.0 M 

Benefits   

Residual value $121.6 M 

 

$121.6 M 

Producer surplus $65.1 M 

 

$65.1 M 

IMEX   

Operating cost savings $1,256.8 M 

 

$1,256.8 M 

Avoided externalities $62.9 M 

 

$62.9 M 

Avoided road crash costs $9.6 M 

 

$9.6 M 

Travel time savings - trucks $462.5 M 

 

$462.5 M 

Congestion relief at port $42.2 M 

 

$42.2 M 

Travel time savings - general traffic $529.2 M 

 

$529.2 M 

Freight travel time reliability 
benefits 

$74.3 M 

 

$74.3 M 

Service quality improvements $188.2 M 

 

$188.2 M 

Interstate   

Operating cost savings $359.4 M 

 

$359.4 M 

Avoided externalities $146.7 M 

 

$146.7 M 

Avoided road crash costs $51.1 M 

 

$51.1 M 

Decongestion benefits $12.2 M 

 

$12.2 M 

Service quality improvements $98.3 M 

 

$98.3 M 

Avoided road damage costs $87.0 M 

 

$87.0 M 

Total benefit $3,567.2 M 

 

$3,567.2 M 

Net present value $1,722.7 M 

 

$1,951.2 M 

BCR 1.93 

 

2.21 

IRR 15.5% 

 

19.0% 

NPVI 1.19 

 

1.59 

 
4.4 Key economic results 

 The project has a strong positive economic evaluation result with a BCR of 1.93 and 

a NPV of $1,723 million (as per core scenario results); 

 Sensitivity analysis indicates that the project is economically viable even after 

varying a number of underlying assumptions, including modelling for a few scenarios 

that entail a worse outcome than that modelled in the core scenario; 

 If land is excluded from the evaluation, the BCR is 2.21 and the NPV is $1,951 

million. 
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5 Scenario testing 
 
5.1 Introduction 

A number of additional variations to the core scenario were modelled to take into account 

potential changes in capital costs and lower than anticipated throughput and warehouse use 

at the MIT. These were: 

 Core scenario plus SSFL upgrade capital costs attributable to Moorebank; 

 Core scenario plus only 500,000 TEU usage of the terminal and slower warehousing 

development (i.e. lower than expected utilisation scenario); 

 Core scenario plus only 500,000 TEU usage of the terminal, resulting in a 300,000 

square metres warehousing take-up and slower warehousing development; and 

 Core scenario plus SSFL capital costs attributable to Moorebank, plus only 500,000 

TEU usage of the terminal, resulting in a 300,000 square metres warehousing take-

up, plus slower warehousing development (i.e. all revisions postulated above 

combined into one). 

 

5.2 SSFL capital costs 

Additional passing loops may be required on the SSFL and the Botany to Enfield Line to 

enable increased bi-directional rail movements. As the passing loops will benefit the MIT, 

amongst other movements, a proportion of the cost of the passing loops could be attributed 

to the MIT. 

Passing loops are required at Warwick Farm and on the Botany Line, with an estimated 

capital cost of $68.3 million and $89.6 million, respectively (in FY 2017 prices). Of the 

$89.6 million for the Botany Line upgrade, $20.9 million would be spent in FY 2022 and the 

rest, i.e. $68.7 million in FY 2024. 

The additional costs of the infrastructure upgrade to loops has been allocated on the basis 

of Moorebank paths as a proportion of total number of paths utilised by all services through 

the corridor. In 2023, 40% of shuttles using the Warwick Farm line would be travelling to 

and/or from the MIT, resulting in $27.3 million (in FY 2017 prices) being allocated to 

Moorebank capital costs to account for this infrastructure (i.e. 40% of $68.3 million). 

In 2022, 20% of shuttles using the Botany Line would be travelling to and/or from the MIT, 

growing to 27.7% of shuttles by 2024. As a result, $4.2 million is allocated in 2022 (i.e. 

20% of $20.9 million) and $19.0 million is allocated in 2024 (i.e. 27.7% of $68.7 million) 

in FY 2017 prices, for passing loop infrastructure. 
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Table 5-1: Passing loop capital costs ($ million, 2017 dollars) 

SSFL Capital Costs 2022 2023 2024 

Warwick Farm loop capex ($m)  $68.3 M  

Botany Line double track capex ($m) $20.9 M  $68.7 M 

Proportion of Moorebank shuttles - Warwick 
Farm loop 

35.1% 40.0% 46.1% 

Proportion of Moorebank shuttles - Botany 
Line double track 

20.0% 22.7% 27.7% 

MIC proportion of Warwick Farm loop 
capex($m) 

 $27.3 M  

MIC proportion of Botany Line double track 
capex ($m) 

$4.2 M  $19.0 M 

Total MIC passing loop capex ($m) $4.2 M $27.3 M $19.0 M 

Source: Deloitte, MICL and ARTC (2015) 

 
 

5.3 Warehousing take-up 

A lower than expected usage of the terminal of only 500,000 TEU, resulting in a 300,000 

square metres warehousing take-up was also tested. 

In the core scenario, demand is expected to reach 1.05 million TEU by FY 2030. Under the 

constrained usage scenario, warehousing is developed to accommodate demand of up to 

300,000 TEU by FY 2022. 

Table 5-2: Warehousing capacity constraints 

Warehousing 2019 2020 2021 2022 
2030 and 
beyond 

Constrained 
capacity (square 
metres) 

100,000 200,000 220,000 300,000 300,000 

Unconstrained 
capacity (TEUs) per 
core scenario 

100,000 200,000 220,000 320,000 1,050,000 

Source: Deloitte and MIC 

 
 

5.4 Slower development of warehousing 

A third scenario that was tested included one where warehousing was developed at half the 

pace as that estimated in the core scenario. 

In the core scenario, warehouse development occurred between 2017 and 2028. At half the 

pace, warehousing would be developed between 2017 and 2040. The capital cost of 

warehouse development has remained at $1,010 million under the core scenario and 

$872 million under the constrained capacity scenario (values in FY 2017 prices, 

undiscounted). 

Warehousing capital costs are presented in Table 5-3. 
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Table 5-3: Warehousing capital costs ($ million, 2017 dollars) 

Warehousing  Total 2017 2020 2025 2030 2035 2040 2045 

Unconstrained 
capacity 

         

Core scenario 2017-2028 $1,010.3 M $73.9 M $90.2 M $87.8 M - - - - 

Slower warehousing 
development 

2017-2040 $1,010.3 M $36.9 M $57.7 M $49.1 M $44.8 M $45.2 M $1.2 M 
 
- 

Constrained 
capacity 

         

Core scenario 2017-2028 $871.7 M $73.9 M $90.2 M $62.7 M - - - - 

Slower warehousing 
development 

 
2017-2040 

 
$871.7 M 

$36.9 M $57.7 M $49.1 M $42.4 M $22.9 M $0.5 M - 

Source: Deloitte and MIC 
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5.5 Results 

The results of the additional scenarios are presented in Table 5-4. 

Table 5-4: Results of the economic evaluation ($ million, 2017 dollars) 

      Option 1  Option 2  Option 3  Option 4 

 
 
 
 

Evaluation parameters 

 
 

 

 
 

 

 
Core scenario 

 
 

 

 
 

 

Core scenario + 
SSFL only 

 
 

 
 

 
Core scenario + 

lower usage + slower 

warehousing only 

 
 

 

 
 

Core scenario + 
lower usage + slower 

warehousing + 

reduced warehousing 
only 

 
 

 

 
 

 

 
All revisions 

 

Full scenario 
Full scenario ex 

land costs 

 

Full scenario 
Full scenario ex 

land costs 

 

Full scenario 
Full scenario ex 

land costs 

 

Full scenario 
Full scenario 

ex land costs 

 

Full scenario 
Full scenario 

ex land costs 

Present value (PV) 
costs $m 

 
1,844 1,616  1,878 1,649  1,469 1,241  1,426 1,198  1,460 1,231 

PV benefits $m  3,567 3,567  3,570 3,570  2,721 2,721  2,709 2,709  2,712 2,712 

NPV $m  1,723 1,951  1,693 1,921  1,252 1,481  1,282 1,511  1,253 1,481 

BCR #  1.93 2.21  1.90 2.17  1.85 2.19  1.90 2.26  1.86 2.20 

IRR %  15.5% 19.0%  15.2% 18.7%  15.5% 21.2%  15.7% 21.4%  15.4% 20.8% 

NPV/I #  1.19 1.59  1.14 1.53  1.04 1.52  1.11 1.62  1.05 1.54 

Source: Deloitte calculations 

 
 

The project remains viable under all additional scenarios. 

 The core scenario plus SSFL costs results in a BCR of 1.9 and a NPV of $1,693 million 

 The core scenario plus a 500,000 TEU usage of the terminal and slower warehousing development results in a BCR of 1.85 and a NPV of 

$1,252 million 

 The core scenario plus a 500,000 TEU usage of the terminal, resulting in a 300,000 square metre warehousing take-up and slower 

warehousing development, results in a BCR of 1.90 and a NPV of $1,282 million 

 The core scenario plus SSFL capital costs, plus a 500,000 TEU usage of the terminal, resulting in a 300,000 square metre warehousing 

take- up, plus slower warehousing development results in a BCR of 1.86 and a NPV of $1,253 million. 

45 
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7 Limitation of our work 
 
General use restriction 

This report is prepared for the Moorebank Intermodal Company Limited (MIC) 

as per our engagement letter dated 25 October 2016 and front cover. This 

report is not intended to and should not be used or relied upon by anyone else 

and we accept no duty of care to any other person or entity. 

The report presents the economic evaluation using a cost benefit analysis 

framework for the construction and operations of a new intermodal terminal 

at Moorebank. You should not refer to or use our name or the advice for any 

other purpose 
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